Splanchnic vascular endothelial dysfunction in rat endotoxemia: role of superoxide radicals.
Intravenous lipopolysaccharide, 30 mg/kg, results in rapid systemic hypotension in anesthetized rats. Interaction of lipopolysaccharide with the vascular endothelium and blood borne cells results in the elaboration of cytokines and oxygen-derived free radicals, all of which can be injurious to normal endothelial function. To evaluate endothelial function, superior mesenteric artery rings were isolated from endotoxemic rats just prior to death. Endotoxemia significantly blunted superior mesenteric artery ring vasorelaxations to acetylcholine and to A23187 but not to NaNO2. Contraction of superior mesenteric artery rings from endotoxemic rats induced by U46619 was not altered. Treatment with human superoxide dismutase or U74006F, an aminosteroid, significantly preserved vasorelaxation to acetylcholine and A23187. However, the hydroxyl radical scavenger N-(2-mercaptopropionyl)-glycine did not protect the endothelium. Thus, intravenous lipopolysaccharide can induce endothelial dysfunction in superior mesenteric artery rings. Furthermore, because superoxide dismutase but not N-(2-mercaptopropionyl)-glycine preserves endothelial function, it is likely that superoxide radicals mediate the endothelial dysfunction observed in endotoxemic rats.